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JCl3Rec'dPCT/PT0 2 5 APR 2009 

ROTARY BED COMPRISING AN IMPROVED ROTARY HINGE 

FIELD OF INVENTION 
[00011 The present invention generallv relates to a rotary bed such as used in nursing 
appHcations. 

BACKGROUND OF THE INVENTION 
fOO©3jFrom practice, a rotary bed is known, in which a reclining frame is arranged on a 
height adjustable base. The reclining frame is connected to the base by means of a rotary 
hinge. 

[0002] _The reclining frame is essentially separated into three sections: a back section, a 
central section, and a leg section. The leg section is divided into a proximal and a distal lower 
section. 

[0003] With the aid of electromotive drive devices, the reclining frame can be converted 
from a more or less elongated reclining or bed position into a seat position. For this purpose, 
the reclining frame is brought 90° from the reclining positio n by 90° into a position 
perpendicular to the base with the aid of the rotary hinge. The back section of the reclining 
frame is raised while the distal lower section of the leg section is lowered downward. The 
central section and also the proximal leg lower section form a sitting surface for the patient. 
[0004] The distance of the upper edge of the sitting surface to the floor (increased by the 
thickness of the mattress, if necessary) corresponds to human anatomical proportions. This 
means that the distance may not be greater than the distance from the back of the knee to the 
floor, because otherwise the feet of a patient sitting on the bed would not contact the floor. 
This would thereby make standing up more difficult. 

{OOO^In these known beds, the rotary hinge comprises a circular ring made from an L shaped 
angle profile arranged on the head of the base. Underneath the circular ring runs a bracing 
cross, which contacts a bearing socket aligned vertically at the interface of the braces, A 
rotary peg, which is connected to a frame of the rotary hinge, is seated in this bearing socket 
so that it can rotate. The frame of the rotary hinge comprises spars, which are arranged along 
the edges of a square, where the edge length corresponds to the diameter of the circular ring. 
In the middle of the longitudinal spars, rollers are supported, which run on the top side of the 
circular ring. 

{000?J_The spars of the intermediate section of the reclining frame are rigidly connected to 
the square frame of the rotary hinge by means of posts. 

lOOOyifOOOS] When a load is applied to the reclining frame, the rollers take up the 
compression forces, while the tensile forces are introduced into the base via the axial peg and 
the socket. 



LVM234510 



2 



Redlined Specification 



{0©09JThe structural height of the rotary hinge is relatively great, which requires that the base 
contact the floor directly without any free clearance. 

tOOO»H00061 The base cannot be further compacted for two different reasons: the braces 
forming the base have certain minimum cross sections, so that they are able to receive forces 
without causing deformation when a load is applied to the bed. At any rate, the bed must be 
dimensioned for a patient weight of e aapproximately . 1 80 kg. The other initial condition 
preventing the base from being further compacted is that-the applied forces are-on the drive 
device. The more the base is compacted, the shorter the lever arms on the individual crank 
levers, with the aid of which the base is elongated by the drive device. 

fOOW[00Q71 Further increase of the structural height in the known rotary bed construction 
is produced from the fact that spacing, in which the drive devices for the leg section and the 
back section are to be accommodated, must be provided between the reclining frame and the 
frame of the rotary hinge. The required drives are located above the frame of the rotary hinge 
because its interior is likewise filled with a bracing cross for holding the axial peg. 
t00j44f 00081 All of these facts tog e th e r These issues prevent the base from being set on feet 
in the known rotary bed; instead i tthe bed must directly contact the floor with the lower spars 
or braces. However, thi ssuch an arrangement is unfavorable ergonomically since care 
personnel must maintain a spacing corresponding to the size of their feet from the reclining 
frame. At best, the care personnel can place their feet directly on the base, which results in a 
considerable spacing between the lower leg of the care personnel and the edge of the 
reclining frame. The care personnel cannot be supported with the lower leg or knee against 
the edge of the bed when caring for the patient located in the bed, so that ergonomically 
imfavorable proportions are created. 

BRIEF SUMMARY OF THE INVENTION 
[0013]From this point of departure, the problem in view of the foregoing, a general object of 
the invention is to desi^ provide a bed whose base can be raised up, so that underneath the 
base a clearance remains , whic h underneath the base so as to enables care personnel to step 
closer to the bed. 

f00t^[00091 This problem is solv e d according to the invention W\X\i the featur e s of Claims 
1, 10, 19,37, and 1 8 . 

[001 4 1 100101 In the solution from Claim 1 oA ccordinR to the invention, a rotary hinge iscan 
be provided^ ¥»4He hthat has a supporting ring, within which the swiveling bolster is located^ 
and to which the reclining frame is attached directly or indirectl v attached . The swiveling 
bolster is connected exclusively via the supporting ring to the base, whereby no center axial 
peg is required. Therefore, the rcgio n area within the swiveling bolster is free. This clearance 
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enables the accommodation of parts of the drive devices for the back and the foot sections of 
the reclining frame, which is advantageous for reducing the structural height. 
4004^100111 The swiveling bolster of the rotary hinge is located within the supporting ring^ 
whorcbv the thereby also reducing the vertical extension of the rotary hing e is also reduced, 
compared with a sandwiched construction, in which the swiveling bolster is arranged 
exclusively above the supporting ring, as is the case in the prior art. 

{©OtTJPreferably, the swiveling bolster is assembled from two parallel spars, which run in the 
longitudinal direction parallel to each other and which are rigidly connected to each other via 
cross braces. The cross braces are screwed together, which simultaneously enable a setting of 
the mak e s a width setting of the longitudinal spars possible . In this way, manufacturing 
tolerances can be equalized without additional mean smechanisms . 

•1004-71100121 In addition, the screwing of the braces to each other enables simple assembly 
of the swiveling bolster within the supporting ring. 

4003^100131 Preferably, the supporting ring has a U shaped profile, so that the bearings 
means , which connect the swiveling bolster to the supporting ring, can engage in the U 
profile. This can also contribute to a reduction of the structural height. Otherwise, for a disk 
shaped supporting ring, the bearing s m e ans must be attached to both sides of the supporting 
ring, in order to also be able to transfer the cross forces, feusi.e. the tensile forces, directed 
upward to the ring without axial pegs. 

4OOl^[00141 The bearings means preferably each comprise an axle connected to the end of 
the corresponding spar and a roller running on this axle. With the aid of the roller, the axial 
forces, thus -i.e. t he forces acting both downward and also upward, can be transferred. Such 
forces acting upward are produced, e.g., when the foot end of the reclining frame is more 
strongly loaded than the head end or when the reclining frame is located in the seat position, 
because then the sitting surface is predominantly in front of the vertical rotational axis of the 
rotary hinge due to anatomical reasons. 

400204100151 So that the swiveling bolster runs easily within the supporting ring, rollers 
supported in the radial direction are advantageously present advantag e ously on the supporting 
ring. They rollers are used to center the swiveling bolster in the supporting ring, which 
conventional cylindrical support rollers taking on the axial forces are not able to perform. 
400244100161 According to a fundam e ntally different embodiment of the rotary hinge, a 
circular arc is used as the supporting ring, whose arc length is smaller than 360°. For this 
rotary hinge, an axial peg is also provided, which, howcvor . that is located directly next to one 
side of the head of the base. Therefore, in turn, the interior remains free for the most part, so 
that space is created her e to accommodate the drive devices for the reclining frame. 
Incidentally, the setup can be configured essentially exactly as in the embodiment of the 
invention explained above according to the invention . 
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j^022tr00171 The advantage of the second altomative embodiment is that in the seat 
position, the side of the reclining frame then-adjacent to the head end is not moved as much 
in the direction toward the head end. I tThis side remains essentially at the height of the 
rotational axis since the rotational axis is directly adjacent to the relevant side of the reclining 
frame. 

[002 4 ] In contrast, in the first embodimen t mcntionod first , the relevant side of the reclining 
frame moves closer to the head end by the distance that the side has from the vertical 
rotational axisr. whereby i n As a result, in the seat position, the clearance between the 
reclining frame and the head end of the bed becomes significantly smalle r under th e s e 
circumstanc e G . 

t0024tf00181 In addition, the second alt e mativ e embodiment with the not clos e d open 
supporting ring permits the use of extra wide reclining frames. 

|002^[00191 As already mentioned several times, the reclining frame is divided into several 
sections , which that can move relative to the central section. In this way, in combination with 
other rigid parts of the bed, dangerous pinching and cutting points can be created. Even when 
these are pcnnitt e d allowable according to the appropriate standard and safety regulations, 
because they have been viewed as unavoidable vintil now, it is advantageous when a new 
construction eliminates these pinching and cutting points viewed until now as unavoidable . 
This is even more advantageous especially whe n, according to this configuration, the 
structural height is not unfavorably affected. 

4002^100201 According to another aspect of the invention, an intermediate frame is used 
between the reclining frame and the rotary hinge , an intermediate frame is used, which that is 
significantly narrower than the width of the reclining frame. In this way , between the 
reclining frame and the top side of the base, a distance corresponding to the height of the 
spars of the intermediate frame is absolutely enforce d between the reclining frame and the top 
side of the base . This distance is large enough that injury to a person is precluded due to the 
strength requirements on the strength of fer the spars and thus due to their resuhing 
dimensions. 

[0028] In addition, in the clearance profile of the intermediate frame viewed in the horizontal 
direction, parts of the drive devices for the rear section and the foot section of the reclining 
frame can also be accommodated. 

f002^[00211 Thus, it is possible to accommodate in the fegienarea between the two 
longitudinal spars of the intermediate frame a longitudinal guide device, within which a sled 
is guided. On one side of the sled a drive device is attached^r-and-eOn the other side^ a kind 
of connecting rod that transfers the movements of the sled to the foot section of the reclining 
frame is attached . Jn this way, compared as compared to w iti=i-the prior art, the saved 
structural heigh t saved is quite large. The drive device in such known beds typically 
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comprises an electric motor with a screw spindle drive. If this screw spindle drive were 
attached directly to the foot section as in the prior art, it would have to complete a 
considerable swinging motion. The distance between the upper edge of the base, or the rotary 
hinge and the bottom side of the reclining frame must be selected correspondingly large in 
the prior art. The solution according to th e present invention decreases the swinging motion 
of the drive device and reduces the connecting rod, which requires significantly less space in 
the vertical direction. In addition, the space within which the swinging motion occurs can be 
shifted into regions areas in which sufficient space is available, also without increasing the 
vertical structural height. 

•F002^[00221 The reclining frame divided Pividing the reclining frame into several sections 
moving relative to each other requires that all of the forces originating from the weight of the 
patient be transferred to the base merely via the intermediate section. Thus, the specific 
loading in the area rogion of the intermediate section is extremely high. In this rogion area , the 
bed construction must be stable and stiff, so that any elastic deformation is prevented for the 
most par t prevented, which under some circumstances could lead to parts of the bed being 
allowed to collide with each other during the rotational motion. 

{0054}The stability can be significantly increased if the spars of the intermediate frame are 
reinforced relative to each other by m e ans o ft wo essentially twe-rigid braces. These two 
braces are located in vertical planes spaced apart from each other approximately at the height, 
relative to the longitudinal extent of the bed, at which the spars of the intermediate section of 
the reclining frame are cormected to the intermediate frame. In this way, a tv^po of bo x type 
construction is produced that is very stiff relative to the occvirring forces. 
fOOM|f00231 Here, it is also possible without additional means elements to use a 
construction, in which7 (as explained above}? a coimecting rod is driven with the aid of the 
drive device for moving the foot section. 

•10032|[00241 As a result of the low structural height of the rotary hinge or of the distance of 
the bottom side of the reclining frame from the head of the base, the arrangement with shaft 
and levers known from the prior art cannot be used for moving the back section. The shaft 
can no longer be driven. Therefore, in the c onstru ct i o n de s i gn according to the invention, a 
drive device is used that attaches directly to the back section. The back section and the force 
axis, along which the drive device acts against the back section, form an acute angle, wherein 
the drive device supports itself in the intermediate frame or on the reclining frame. Therefore, 
considerable tensile forces are induced in the hinges that connect the longitudinal spars of the 
divided sections to each other. The tensile forces generated there are significantly greater than 
the forces occurring when the back part is raised by means of levers that are attached to a 
separately supported shaft, as in the prior art. Therefore, considerably more rigid hinges are 
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required to connect the longitudinal spars of the sections of the reclining surface to each 
other. 

f003^[00251 In the solution according to the With the present invention, brackets are 
provided, which run in the longitudinal direction of the corresponding spar and which form 
the hinge brackets. Between every two brackets forming a hinge, at least one circular disk 
shaped spacing element is arranged. , which The spacing element is preferably greater in 
diameter than the vertical extent of the corresponding longitudinal spar^^ tThus in each 
pivoting position of the spars relative to each other, pinching and clamping positions are 
effectively prevented. 

fOOMtf00261 In the simplest cases, the brackets can be one piece components of the spars. 
The spars are preferably quadrilateral pipes with an approximately rectangular recess or notch 
provided on the ends. Therefore, brackets with a U shaped cross sectional profile are 
produced in the extension of the complete cross section of the spaces. The back of the U 
shaped profile represents the extension of the outer lying wall of the spar, while the lateral 
bars or legs of the U shaped cross sectional profile are formed by wall sections of the original 
pipe cross section. In this way, the brackets formed are very resistant to bending in the 
direction perpendicular to the back of the bracket relative to the rest of the spar. 

BRIEF DESCRIPTION OF DRAWINGS 
[0036] Incidentally, improvements of the inv e ntion ar e the subject matt e r of subordinat e 
claims. Here, such combinations of features, which hav e no e xplicit embodiment, should also 
bo viow^od as claim e d. 

[0037] In the drawing, embodiments of the subject matter of the invention arc represontcd. 

Shown ar e : 

i003^[00271 Figure It is a perspective view of an exemplary a-rotary bed according to the 
invention in the reclining position^^ 

100381 [0028] Figure 2 t is a perspective view of the rotary bed o ffrom Figure 1 in the chair or 
seat position^T 

±003£i[0029]_Figure 3 t is a side view of the bed frame for the bed feem-of Figure 1 in a sid e 
vi e w^ 

[00301 Figure 4 is a partially exploded side view of the bed frame of Figure 2. 

[0031] Figure 5 is an exploded perspective view of the upper portion of the bed firame of 

Figure 4. 

[00321 Figure 6 is a bottom view of the swiveling bolster of the rotary hinge of the bed 
frame of Figure 4. 

[0033] Figure 7 is a top view of the swiveling bolster of Figure 6. 
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[00341 Figure 8 is a perspective view of the intermediate frame of the bed frame of 
Figure 2. 

[0035] Figure 9 is an enlarged partial view of the intermediate frame of Figure 8 showing 
the bearing of the cardan shaft for the drive of the lower leg section. 

[0036] Figure 10 is a cutaway view of the bed frame from Figure 2 showing the drive of 
the back section. 

[0037] Figure 1 1 is an exploded perspective view of one of the hinges of the reclining 
frame. 

[00381 Figure 12 is an alternative embodiment of the top frame of the rotary bed of the 
invention having a non-circular ring. 

DETAILED DESCRIPTION OF THE INVENTION, 
[00 4 1] Figure 1, the fram e work from Figur e 3 in a partially e xploded view, 
[0Q 4 2]Figurc 5, the upper part of the bas e of tho framework from Figure 1, 
[00 4 3] Figure 6, th e swiveling bolster of th e rotary hinge from Figure 1 in a bottom view, 
[00 44 ] Figure 7, tho swivcling bolster fi'om Figure 6, in a top view^ 
[00 4 5] Figure 8, the intennediate frame of tho framework, in a perspective view, 
[00 4 6] Figure 9, an enlarged cut out from the roproscntation of Figure 8 under the view of the 
bearing of tho cardan shaft for th e drive of th e lower l e g s e ction, 

[00 4 7] Figure 10, a cut out from the fi'amcw^ork from Figure 3 under the view of tho drive of 
the back section,. 

[004 8 ]Figuro 11, one of the hinges of tho reclining frame, in a perspective exploded vicw^, 
and 

[00 4 9] Figure 12, another e mbodiment of tho top fram e in connection wdth a rotary hinge, for 
wliich tho length of tho ring is moroly a fraction of a complete circl e . 

{0©50}Figure 1 shows i n provides a perspective rcpres e ntation view of- a nursing bed 1 in the 
reclining position, while Figure 2 illustrates the nursing bed 1 in the sitting or chair position. 
400§01f00391 The nursing bed 1 has a bed border 2 with a head part 3, a foot part, as well as 
side walls 5 and 6. The proximal side wall 5 facing th e vi e w e r with reference to Figures 1 and 
2 is located in the reclining position as shown at a distance to the floor, whereby there is a 
gap that enables care personnel to place their toes under the bed, between the lower edge of 
the side wall 5 and the floor. The side wall 5 is supported so that it can move, and, in the 
chair position of the nursing bed 1, reach a position shifted downward, as can be recognized 
from Figure 2. The special bearing of the side wall 5 is explained in detail, e.g., in DE 199 12 
937 Al the disclosure of which is incorporated herein bv reference . 

{0052} Within the bed border 2, there is a bed framework 7, as shown in con be rocognized 
from Figures 3 and 4. The bed framework 7 includes a height adjustable base 8, on whose 
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upper side a rotary hinge 9 is attached to a vertical rotational axis, an intermediate frame 10, 
as well as a reclining frame 1 1, on which a mattress 12 is located. The reclining frame 1 1 is 
rectangular in the plan view. 

fOOS3j^[00401 The rotary hinge 9 is, for the most part, sxmk into the base 8, which can be 
see ni d e ntifi e d only in Figure 4 in the side view . .Through the countersinking of the rotary 
hinge 9 in the base 8, considerable savings in structural height are realized. 
t00§^[00411 The reclining frame is separated into a central section 13, which is rigidly 
connected to the intermediate frame 1 1, a back section 14, which is hinged to the central 
section 13, an upper leg section 15, which is likewise hinged to the central section 13, as well 
as a lower leg section 16. The lower leg section 16 is hinged to the end of the upper leg 
section 15 at a distance from central section 13. The hinge axes, about which the sections 14, 
15, 16 can move relative to the central section 13, lie horizontally. Finally, the reclining 
frame 12 also includes a foot section 17, which is connected directly and rigidly to the base 8. 
{0055}The central section 13 of the reclining frame 12 has two longitudinal spars 18, 19, 
which run parallel to each other and- which con be s ee n are shown in Figure 8. Each of these 
spars 18, 19 ends at hinge brackets for a hinge, which is explained with reference to Figure 
11. 

fOOSStr00421 Each spar 18, 19 carries inward-pointing pegs 21 onto which rubber molded 
pieces are pushed^^ ¥4He hThese pegs hold spring bars in a known way. Instead of spring 
bars, a plate can £ilso act as a support, as is typical for hospital beds. 

[00431 The back section 14 is defined by a spar 22, and also another spar, which is 
parallel to the first spar and which cannot be seen in Figure 3 due to the view . _The other spar 
is connected to the longitudinal spar 18, while the visible spar 22 is hinged to the spar 19. The 
two spars 22 of the back section 14 are connected to each other via a cross spar, which cannot 
be seen in tho figuro, at the upper end at 23. In addition, another cross brace 24 runs at the 
bottom side of the two spars 22. 

fOO^?4[00441 The upper leg section 1 5 is also defined by two longitudinal spars, of which 
only one longitudinal spar 25 can be seen in the drawings . The other longitudinal spar is 
covered by the longitudinal spar 25. The two longitudinal spars 25 are connected via a cross 
brace 26, The cross brace 26 runs approximately at the middle of each longitudinal spar 25 on 
the bottom side. 

{0059}Finally, the lower leg section 16 is also defined by two longitudinal spars, of which in 
turn only the longitudinal spar 27 can be seen in the drawings- figufe. The two longitudinal 
spars 27 are connected to each other at the lower end at 28 via a cross brace. In addition to 
the cross brace 28, the two longitudinal spars 27 are connected by a brace 29, to which two 
parallel guide rails 31 are attached, which reach to the lower cross frame 28. ¥be vThe guide 
rails 3 1 run as shown at an angle to the longitudinal spar 27 such that they converge in the 
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direction toward the foot end. The separation e fbetween the two guide rails 3 1 is significantly 
smaller than the separation ef -between t he two longitudinal spars 27. Relative to these spars, 
the guide rails 3 1 are offset inward by approximately cm. 

f§060}_The foot section 17 comprises spars 32, which are raised up on the base 8 by braces 
33. 

4OO6Otf00451 All of the longitudinal spars 22, 25, and 27 carry pegs corresponding to pegs 
21 that point toward the bed center in order to connec t, in this way, to the longitudinal spars 
22, 25, 27 with rubber molded pieces between which spring bars extend in a known way. 
f©062}The height adjustable base 8 includes a top frame 34 and also a bottom frame 35, 
which are connected to each other by means of a total of five toggle lever pairs 36 and 37. 
The toggle lever pairs 36, 37 are each located on one longitudinal side of the base 8, so that 
the corresponding toggle lever pair 36, 37 cannot be seen on the other longitudinal side in the 
side view in Figure 4. 

f0062tf00461 The toggle lever pair 36, 37 is composed of a top toggle lever 38 and a bottom 
toggle lever 39. Each toggle lever 38, 39 is connected in an articulated manner by a hinge 41 
with a horizontal axis on the relevant bed side to the top or bottom frame 34, 35. All of the 
axes of the hinges 41 are ^ris-parallel to each other. The axes of the hinges 41 are coaxial 
with thoir axes t o the axes of the hinges 41 of the toggle lever 38, 39 that cannot be seen. 
{0064}In detail. Figure 5 shows the shape of the top frame 34. _ Accordingly, t The top frame 
includes two longitudinal spars 42 and 43, which are rigidly connected to each other at the 
ends by cross braces 44 and 45. Another cross brace 46 is inserted, so that, as can be seen in 
Figure 5, a quadrilateral hole is produced, wherein in the comers, oblique support braces 47 
are welded. The support braces 47 are used as supports for a ring 48 of the rotary hinge 9. 
The carrying or supporting ring 48 lies on the support braces 47 and is rigidly connected to 
these braces. With its outer surface, k the supporting ring lies on the inner side of the two 
longitudinal spars 42, 43 or on the inner side of the two cross braces 45 and 46. 
f00644f00471 The two longitudinal spars 42 and 43 contain the boreholes for the top hinges 
41, by means of which the top toggle lever 38 is connected in an articulated manner to the top 
frame 34. 

1006^100481 The bottom frame 35 fundamentally has a similar shape as the top frame 34, 
i.e., it is composed of two spars 49, which run in the longitudinal direction and which are 
connected to each other by cross braces that cannot be see n in the drawings . The cross braces 
of the bottom frame 35 are located undemeath the cross braces 44 and 45 of the top frame 34. 
The bottom longitudinal spars 49, which lie parallel to the bed longitudinal direction, are 
extended as shown over the longitudinal extent of the top fi-ame 34 and provided on the ends 
with support feet 51 . With the aid of the total of four support feet 51 located at the comers of 
a rectangle, the base 8, and thus the entire bed framework 7, stands on the floor. Through this 
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form of stand, betwe e n th e bottom frame 35 and tho floo r arrangement a space of 
ea rapproximatelv 12 cm is create d between the bottom frame 35 and the floor, so that care 
personnel can also place their toes imder the base 8. Therefore, the care personnel can assume 
an ergonomically favorable posture, in that they can step close to the nursing bed It so that 
they can be supported also with the lower leg on the bed border 2. In this way, the back 
muscles and thus the spinal column are significantly less stressed in a bent over posture. 
{0067}The two toggle lever pairs 36, 37 are coupled to each other by an associated coupling 
brace 52, 53 on each side of the base 8. Each coupling brace 52, 53 is connected like a hinge, 
as shown, to the toggle link 54 of each toggle lever pair 36, 37. Finally, the two coupling 
braces 52 and 53 are connected to each other like a yoke by means of a cross brace 55. A 
bracket 56 as a counter-support for a drive motor 57 is located at the crossing point 55. 
{0068}_Finally, an oblique coupling brace 58 on each side of the base 8 connects the top 
toggle lever 38 of the toggle lever pair 37 to the bottom toggle lever 39 of the toggle lever 
pair 36. 

[00491 The kinematics of the base 8 and its dimensioning are explained in detail in DE 
198 54 136 Al the disclosure of which is incorporated herein by reference . 
{0069}The drive motor 57 is supported enat its end at a distance from the bracket 56 teon a 
cross brace, which connects the two longitudinal spars 49 to each other approximately 
underneath the cross brace 44. 

f0069t [00501 The drive motor 57 concems c an comprise a commercially available spindle 
motor. With the aid of a permanently excited motor 59, a worm gear pair that is not shown 
frirther is driven. The worm gear is connected without rotational play to a screw spindle. A 
threaded nu t runs on the screw spindlcr . which The nut is attached to a lifting tube 61 , which 
withstands tensile and compression forces and which runs coaxially in a guide tube 62 , runs 
on the screw spindlo . The free end of the lifting tube 61 carries a fork head, which is hinged 
to the bracket 56. Another fork head is located on the opposing end of the motor housing, in 
which the motor is set in gear with the corresponding direction of rotation. 
lOO^TOIfOOSn When the motor is set in gear with the corresponding direction of rotation, the 
lifting tube 61 is either pulled back into the guide tube 62 or pushed forward out of the guide 
tube. By shifting the lifting tube 61, the cross brace 55 moves in the direction toward the head 
end of the bed. In this way, the bottom toggle lever 39 of each of the toggle lever pairs 36 and 
37 is raised up, because all of these are connected to each other kinematically via the 
horizontal coupling braces 52, 53 or the cross brace 55. The raising motion of the bottom 
toggle lever 39 is transferred via the oblique coupling braces 58 to the top toggle lever 38 of 
the toggle lever pair 37 set at the foot end. This leads to the result that the toggle lever 38 of 
the rear toggle lever pair 37 is 2dso raised. This motion is finally transferred also to the front 
toggle lever pair 36 set at the head end. 
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fOO?44r00521 Due to the kinematics, it is guaranteed that the top frame 34 always remains 
parallel to the bottom frame 35. As a result, within the lifting range for which the base 8 is 
constructed ¥ the vertical movement of the top frame 34 results inh as no significant 
displacement of the top frame 34 in the longitudinal direction of the nursing bed 1 as a r e sult 
within the lifting rang e , for which th e base 8 is construct e d .. The resulting longitudinal 
movement is less than 5 mm. 

fOO^The rotary hinge 9 includes the already mentioned ring 48 as well as a swiveling 
bolster 64 shown from the bottom and top sides in Figures 6 and 7, respectively. The ring 48, 
which is fixed in the top frame 34, has the cross sectional profile shown at A in Figure 5. The 
cross sectional profile is U shaped and is composed of a bottom horizontal leg 65, a top leg 
66, which runs parallel to the bottom leg 65, and a back 67 perpendicular to these legs. The 
back 67 forms a cut out of a straight cylindrical surface. 

fOO?^[0Q531 The ring 48 is closed, wherein the bottom leg 65 represents a continuous 
horizontal annular ruiming track. 

fOO?44f00541 The swiveling bolster 64 comprises two longitudinal spars 68 and 69. The two 
longitudinal spars 68 and 69 are parallel to each other. Flat braces 71 and 72, whichr^ 
shown, end at a distance from the opposite longitudinal spar 69 in the assembled state, project 
on one side from the longitudinal spar 68. The longitudinal spar 69 is provided with 
corresponding flat rods 73 and 74, which likewise end at a distance from the longitudinal spar 
68. The braces 71^—74 are fixed to the spars 68 and 69, such that they are congruent in pairs 
when the spars 69 and 68 are laid one on the other,£ i.e., the brace 72 corresponds to the brace 
73 and the brace 71 to the brace 74}. The contact surface between the braces 71 and 73 has 
the same distanc e extent - as the contact surface between the braces 72 and 74 from the 
adjacent end of the spar 68. Due to this arrangement, the longitudinal spars 68 and 69 form, 
ideally, the edges of a square, which fits into the ring 68 with a small clearance. 
ffiO?^f00551 The braces 71t7t_i.74 are screwed together with a total of four screws 75^—78. 
They pass through corresponding boreholes into the braces 71ttt_:^74. For the purpose of 
adjusting to the diameter of the ring 48, some of these openings are elongated holes. Thus, 
the borehole for the screw 75 in the brace 73 is a cylindrical borehole, while the 
corresponding opening of the brace 71 is an elongated hole. In the reverse situation, the 
opening for the screw 76 is a cylindrical borehole, and the corresponding opening in the brace 
73 is an elongated hole. The same arrangement applies analogously for the braces 72 and 74. 
\%%=m\m56\ As shown, axial pegs 79, 82, and 83 are attached to the ends of the 
longitudinal spars 68 and 69. The axial pegs 79—^83 lie in a plane, and their axes intersect in 
pairs at 90*". The axis of the axial peg 79 is coaxial to the axis of the axial peg 82, while the 
axis of the axial peg 81 likewise runs coaxially to the axis of the axial peg 83. 
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100771 [00571 On each axial p e g 79... 83 sits a A cylindrical running roller 84 sits on each 
axial peg 79 - 83.? -\\j«eh -The roller 84 fits between the leg 65 and 66 of the ring 48 with a 
small clearance when the swiveling bolster is mounted. In this regard, the rollers 84 act as 
support rollers, which transfer the vertical force between the ring 78 and the swiveling bolster 
74. The support rollers 84 can move freely on the axial peg 79 outward in the radial direction. 
A radial inward shift past the sbev millustrated position is prevented by a contact shoulder, 
which is formed on each of the axial pegs 59Trr_:_83. 

{0#79}The radial guide within the ring 48 tak e s car e o f handles four disk like rollers 85. The 
rollers 85 stop at the cylindrical surface of the back 67 pointing inward according to the radial 
loading in the assembled state of the swiveling bolster 64. 

|OO79t[00581 The rotational axes of the guide rollers 85 are a?^parallel to each other, and 
they lie, ideally, at the comers of a square, whose diagonal length is smaller than the inner 
diameter of the ring 48 measured at the inner side of the back 67 by the diameter of the guide 
rollers 85. 

{008i}For connecting and holding the guide rollers 85, a total of four bearing blocks 86, 87, 
88, and 89 are provided. The bearing blocks are each slotted on the side of the support roller 
85, so that two projecting legs are produced, between which the corresponding guide rollers 
85 can turn. The bearing block 87 is fixed directly onto the brace 72, and the bearing block 89 
is fixed directly onto the brace 73. Both bearing blocks 87 and 89 are located in the middle 
between the longitudinal spars 68 and 69. 

4008jtff 00591 The two bearing blocks 86 and 88 are attached on the outer side of the two 
spars 68 and 69 at the center between the support rollers 84. 

f0083tf00601 The guide rollers 85 turn on axles in the form of spacing sleeves, which are 
inserted between the forked ends of the bearing blocks 85-^.89. With the aid of screws 91, 
they are secured in the bearing blocks 85— _j^89. Only the guide roller 85 sitting in the bearing 
block 89 can be adjusted in the radial direction for the purpose of radial adjustment of the 
effective diameter of all four guide rollers 85, wherein her ein this case only the opening for 
the screw 91 is an elongated hole 92. 

{0©84}Two angular profiles 93 and 94 are attached to the outer sides of the two longitudinal 
spars 68 and 69. One of the two legs, the leg 95, is likewise welded tight onto the outer side, 
while the other leg 96 is flush with the top side of the corresponding longitudinal spar 68, 69. 
The legs 96 are used as attachment flanges for the intermediate firame 10. 
10084410061 1 The bearing blocks 86 and 88 are welded onto the outer side of the 
corresponding leg 95. 

fOOS^To couple the swiveling bolster 64 to its associated drive motor 97, two coupling 
brackets 98 and 99 are proscn t provided on the bottom side of the swiveling bolster 64. The 
bracket 98 sits on an extension arm 100, which is fixed in the inner comer between the brace 
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72 and the longitudinal brace 78 and projects from there. The other bracket 99 sits on a comer 
brace 101, whic h, as shown> in the illustrated embodiment extends from the longitudinal spar 
69 to the connecting brace 74. By means of corresponding spacing pieces 102 (Figure 4), the 
two brackets 98 and 99 are offset downward so far that the lifting tube 103 or the guide tube 
104 of the drive motor 97 does not touch at any point. 

fOO864F00621 The setup of the drive motor 97 is the same as that of the drive motor 57. 
Therefore anoth e r further explanation is unnecessary. 

{0088} When the swiveling bolster pivots> Tthe reaction moment of the drive motor 97 is 
introduced into a counter- support 105, which is provided on the cross brace 46 of the top 
frame 34 , when th e swiveling bol s ter pivots, and thus is located outside of the rotary hinge 9 
between the cross brace 46 and the cross brace 44. 

f008St [00631 Depending on which direction of rotation is desired, the lifting tube 103 is 
selectively coupled to the bracket 98 or the bracket 99. 

fO©90JThe setup of the intermediate frame 10 is shown in given h\ Figure 8. It is composed 
of two longitudinal spars 106 and 107, which are connected to each other by a head cross 
brace 108. In addition, the two longitudinal spars 106 and 107 are connected to each other at 
the height of the longitudinal spars 18, 19 of the central section 13 of the reclining frame by 
means of 1 1 , overall in this case four braces 109, 1 10, 1 1 1, and 112. This configuration 
produces a kind of open box profile, which is in the positio n oriented to receive forces 
originating from extension arms 113,114, 115, and 116 without torsion and expansion of the 
distance between the longitudinal spars 106 and 107^ in the region of the braces 109— _^1 12 
when the reclining frame 1 1 is loaded with a patient, 

4OO9O4f00641 H efe rln this instance the two bottom braces 109 and 1 12 act as compression 
braces, which is why, as can be seen in Figure 9, they comprise a quadrilateral tube. The top 
braces 1 1 1 and 1 10 are loaded only under tension, which is why it is sufficient to use a flat 
profile here, as also result from th e r e proscntation of shown in Figure 9. 
{0092}The extension arms 113— _i.l 16 are welded onto the outer side of the two longitudinal 
spars 116 and 107 projecting outward as shown, such that the two extension arms 113, 115 
are flush with each other just like the two extension arms 1 14 and 116. The longitudinal axes 
of these pairs of extension arms 1 13... 1 16 are parallel to each other. 

t0092tf00651 Their length equals ea rapproximately 20 cm, and they carry the spars 1 8 and 
19, which are set rigidly and immovable on the free projecting ends, with an intermediate 
positioning of a spacing piece 1 17. In this regard, the extension arms 1 13... 1 16 form the 
mechanically fixed connection between the reclining frame 1 1 and the intermediate frame 10. 
f0093tf00661 For driving the upper leg section 15 and also the lower leg section 16, ther e is 
a shaft 118 is_supported between the two longitudinal spars 106 and 107. Rigid, parallel arms 
1 19 and 120, which are connected to each other at their free end by a cylindrical brace 121,4s 
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are fixed to this shaft 118. The brace 121 projects past the arms 120 and 119. The projecting 
ends act as bearing pegs for two cylindrical rollers 122, of which only one is show n in the 
drawings . The two rollers 122 run in the guide rails 31 and support the lower leg section 27 at 
the relevant position. 

[0067] To turn the shaft 1 18 and thus to lift the lever 1 19, 120, another lever pair 123, 
which acts as a linking point for a connecting rod 131, sits on the shaft 1 18 in a connection 
without rotational play. The connecting rod 131 is connected to a lifting tube 132 of a drive 
motor 133. The setup of the drive motor 133 corresponds to the setup of the drive motor 57. 
The longitudinal axis from the formation of the connecting rod 131 and lifting tube 132 runs 
parallel to the longitudinal spar 106 and is adjacent to the longitudinal spar 106 at its inner 
side . The motor 133 is supported on a bracket 134, which is reinforced by an insert piece 135 
against the longitudinal spar 106. The comiection between the connecting rod 131 and the 
lifting tube 132 is a hinge type connection. To prevent buckling, the lifting tube 132 is guided 
in a special way in the area of the coupling point with the connecting rod 131. 
ffi09§lf00681 Two short U shaped guide rails 137 and 138 are attached onto the two bottom 
spars 109 and 112 with the intermediate positioning of a spacing element 136. The two U 
shaped guide rails 137 and 138 open in the direction toward each other and lie at the same 
height. 

{0096}A fork head 139, which grips the free end of the lifting tube 137 from the outside, is 
attached to the connecting rod 131. An axial bolt 140, on which two rollers 141 are 
rotationallv supported so that they can rotate, pass through boreholes flush with each other in 
the fork head 139 and the end of the lifting tube 132. The rollers 141 run in the guide rails 
137 and 138. Buckling of the connecting point between the fork head 139 and the lifting tube 
132 is thus effectively prevented. 

iO09^[OO691 In this way, it is possible to couple the motor 133 with the shaft 1 18, wherein 
the vertical installation space in this region is limited to ea rapproximately 5 cm. 
fOO9^[00701 The attachment of the intermediate frame 1 0 to the swiveling bolster 64 is 
realized achieved with the aid of two angular flanges 143, of which only one can be seen in 
Figure 8 due to th e r e pr e sentation . The angular flanges 142 are welded onto the outer side of 
the longitudinal spars 106 and 107, while its other leg 143 is flush with the bottom side of the 
relevant longitudinal spar 106, 107. In the legs 143, there is a total of four longitudinal holes 
144, which are flush with longitudinal holes 145 in the legs 96 of the swiveling bolster 64. 
The longitudinal holes 145 are directed outward, i.e., their longitudinal axis is vertical to the 
adjacent longitudinal spar 68, 69, while the longitudinal holes 144 lie parallel to the 
longitudinal spar pair 106, 107. In this way, the intermediate frame 10 can be adjusted to the 
swiveling bolster 64 in the longitudinal direction of the bed. Simultaneously, in each possible 
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adjustment position of the two longitudinal spars 68 and 69 of the swiveling bolster 64 
relative to each other, an attachment of the intermediate frame 10 is possible. 
t009^[00711 Finally, a motor coxmter-support 146, which is attached to a column 147 
projecting downward, is present on the two cross braces 109 and 110. The column 147 is 
attached to a flat side on the two braces 109 and 1 10. It projects in the assembled state into 
the space of the swiveling bolster 64, which is defined by the longitudinal braces 68 and 69 
and also the connecting braces 71^^74. This space also holds the parts of the drive motor 
133 projecting downward. Apart from this fact, the vertical extent of the intermediate frame 
10 is limited to ea rapproximately 5 cm plus the cover of the braces 110 and 111. These have a 
material thickness of ea Tapproximately 5 mm. 

{MOOJThe assembly of the rotary hinge 9 is realized as follows: after the base 8 is completely 
assembled with the inserted ring 48, the bearing blocks 86—^89 are equipped with the guide 
rollers 85. The screw 91 in the longitudinal hole 42 is set to the smallest radial distance. In 
addition, the support rollers 84 are set on the axial pegs 79—^83. Then each longitudinal spar 
68, 69 is inserted individually into the interior, as defined by the ring 48. For this purpose, the 
support rollers 84 connected to the longitudinal spar 68 and also the associated guide rollers 
84 are threaded in the gap between the two legs 65 and 66. 

WtO34f01001 When the first longitudinal spar 68 is inserted with its accessories accordingly, 
the same process is repeated with the other longitudinal spar 69. 

4OtO24f01011 As soon as both longitudinal spars 68, 69 are inserted, the screws 75t7t^78 are 
inserted through the associated openings, which protects the connecting braces 71— _^74 
against downward buckling. Then the two longitudinal spars 68, 69 are pressed so far 
outward in the radial direction until the guide rollers 85 attached directly to these spars fit in 
the ring 48 with minimal play, i.e., only a small amount of radial air still shows relative to the 
back 67 of the ring 48. In this position of the longitudinal spars 68, 69 relative to each other, 
the screws 75— _^78 are tightened. The two diametrically opposed guide rollers 85 in the 
bearing blocks 86 and 88 now have a separation from each other that corresponds 
approximately to the diameter of the ring 48 in the region of the inner side 67. In this 
position, the guide roller 85 also contacts the back 76 in the bearing block 87 with a small 
amount of play. 

4MO3j[01021 After the bolster 64 has been adjusted in this way, the screw 91 in the 
longitudinal hole 92 is adjusted until the associated guide roller 85 also shows a small 
distance to the back 67. The swiveling bolster 64 is assembled in this way within this ring 48 
and adjusted with reference to the radial air. It has a small amount of radial air in the guide 
ring and supporting ring 48. The axial air is defined by the diameter of the support rollers 84 
relative to the distance of the leg 65 and 66. These rollers are cylindrical rollers and comprise, 
e.g., low fiiction PTFE, which exhibits sufficient load capacity for rollers of this type. 
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WtO4t[01031 The height of the ring 48 measvired over the outer side of the two legs 65 and 
66 equals ea rapproximatelv 30 mm. The top side of the profile leg 96, which points upward 
in the normal position of use of the bed 1, projects ea rapproximatelv 5 mm over the top side 
of the top leg 66 of the ring 48. The rest of the swiveling bolster 64 disappears in and under 
the ring 48. The rotary hinge 9 thus projects only by the gap required for moving the 
intermediate frame 10 over the top side of the ring 48 and thus also correspondingly over the 
top side of the top frame 34. 

fMOStf01041 As soon as the assembly is completed, the intermediate frame 10 is attached to 
the swiveling bolster 64, wherein the flanges 143 are placed on the flanges 96. Here, the shaft 
118 lies in the direction toward the foot end of the bed 1 . The intermediate frame 10 is 
tightened on the swiveling bolster 64 with the aid of 4 screws, which are not shown in the 
drawings for reasons of clarity. The screws are led through the openings 144, 145, which are 
flush with each other in pairs. 

{M06}After assembly, there is a gap of ea rapproximatelv 1 0 mm, which overall produces a 
very low stmctural height, between the top side of the top frame 34 and the bottom side of the 
intermediate frame 10, formed by the bottom side of the longitudinal spars 107. 
WtO?t[01051 The two bottom connecting spars 109 and 1 12 do not project downward over 
this bottom side of the intermediate frame 10. 

fM08t[01061 The motor 97 can be mounted by the openings in the intermediate frame 10, 
which are defined in the longitudinal direction by the braces 109 and 1 10 or 108. According 
to whether rotation to the right or to the left is desired, the lifting tube 103 is connected to the 
motor counter-support 98 or to the motor counter-support 99. These two motor counter- 
supports 98, 99 have the same radial distance of ea rapproximatelv 10 cm from the vertical 
rotational axis, which is represented in Figure 6 by a cross 148. Because the other motor 
counter-support lies at the foot end, moving into the lifting tube 1 03 causes rotation to the 
right in the intermediate frame 10 when the lifting tube 103 is attached to the motor counter- 
support 98. In contrast, rotation to the left is effected when the lifting tube 103 is anchored to 
the motor counter-support 99. 

4frtO9|[01071 After the bed 1 has been assembled this far, the longitudinal spars 25 of the 
upper leg section 1 5 connected to each other by the braces 26 are hinged to the foot ends of 
the two longitudinal spars 18 and 19. In turn, the longitudinal spars 27 of the lower leg 
section 16 are attached to this section. Then, the rollers 122 are threaded into the guide rail 31 
by lifting the upper leg and the lower leg section 15, 16. 

fOt4W[01081 Then the motor 133, which is coupled to the connecting rod 131 via the fork 
head 139, and the shaft 118 are mounted in the top frame. For the assembly, the two guide 
rollers 141 are threaded into the associated guide rails 137 and 138. 
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fOHj4f01091 Similar to how the upper leg section 15 was mounted previously, now the back 
section 14 is also attached to the central section 13. An associated drive motor 149 is attached 
to the motor covinter-support 146 and connected to its lifting tube 151 with a coupling bracket 
1 52, which sits on the brace 24. The brace 24 is positioned so that it contacts the longitudinal 
spars 106 and 107 for a horizontally aligned back section 14 and the motor counter-support 
bracket 152 is located within the opening of the intermediate frame 10, which is bounded at 
the head end by the cross brace 108. Here, parts of the motor 149 project into the swiveling 
bolster 64. 

4Ot^2tl01101 In the explanation below of the function of the nursing bed 1 , first the 
reclining position from Figure 1 will be discussed. In this position, the base 1 is compacted to 
its maximum extent, i.e., the lifting tube 61 is pulled back into the guide tube 62. The toggle 
lever pairs 36, 37 are folded together to the maximum extent. The intermediate frame 10 lies 
in the longitudinal direction of the bed 1. The back section 14 is lowered and contacts the 
longitudinal spars 106, 107 of the intermediate frame 10 with its cross brace 34. Through 
corresponding activation of the drive motor 133, the levers 119, 120 are brought into a 
position in which the lower leg section 16 runs in a straight extension of the back section 14 
or the foot section 17. In this position, the upper leg section 15, which is not driven, also 
contacts the two longitudinal spars 106 and 107 with its brace 26. In this position, the nursing 
bed 1 has no pinching points accessible from the outside. The contact points on the 
intermediate frame 10 are displaced by e€ bapproximatelv 20 cm inward relative to the outer 
edge of the mattress 12, and thus are not accessible. 

WH^fOllll The patient can align the back section 14 as desired. For this purpose, he 
actuatessets the drive motor 149 in gear by means of a hand control. Its lifting tube 15 1 is 
extended and presses the back section 14 upward. The resulting flow of forces is closed by 
means of the braces 110 and 109 of the intermediate frame 10. If necessary, for additional 
support, the swiveling bolster 64 can also be pulled out, when the column 147 is brought into 
contact against the brace 71 during assembly. In this way, another support of the column 147 
is achieved, so that a load on the order of 80 kg can be lifted to the top cross brace 23 of the 
back section 14. 

tOJ444[01121 The lifting of the lower leg section 16 is effected by the user puttin g actuating 
the motor 133 in gear . The lifting tube 132 is extended and pushes the connecting rod 131 in 
the direction toward the shaft 118. This shaft is tumed in order to pivot the levers 119, 120 
upward and to press the lower leg p£irt 16 upward. Through suitable contacts in the guides 31, 
simultaneously the lower leg section 16 is pulled toward the central section 13 when the 
levers 119, 120 pivot upward. As a result, the upper leg section 15 is also set as shown at an 
mgle-upwar d angle . 
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I0j4:5tf01131 When the patient would like the nursing bed 1 to bring him into a position 
similar to that of a healthy person sitting on the edge of the bed, he first brings the lower leg 
and the upper leg sections 15, 16 into the position &em -shown in Figure 3. In addition, the 
back section 14 is brought into a position of ea rapproximatelv 45°, so that for subsequent 
rotation, there is no excess loading past the outline of the bed. As soon as the reclining fi-ame 
1 1 is set accordingly, the base 8 moves upward until the bottom side of the intermediate 
frame 10 can turn freely over the upper edge of the two side walls 5, 6. 
fOii^When this position is reached, the lifting motor 57 is stopped and the rotary motor 97 
associated with the rotary hinge 9 is actuated sot in g e ar . Its lifting motor 103 starts and tums 
the intermediate frame 10 together with the reclining frame 1 1 located on the intermediate 
frame by 90° either to the left or to the right according to which counter-support 98, 99 the 
rotary motor 97 is linked. 

[01171 101141 A s soon as the rotary end position is reached, the lifting motor 57 is set in gear 
again in order to compact the base 8 into its smallest position. For the downward movement, 
the bottom side of the intermediate frame 10 engages with the top side of the side wall 5 and 
presses it downward. 

f0j48tf0115] A fter reaching the lowest position, the motor 133 is put in goa r actuated . such 
that the lifting tube 132 is pushed into the associated guide tube. This movement pulls the 
connecting rod 133 back, wherein the levers 119, 120 are pivoted downward. This downward 
pivoting of the levers 1 19, 120 has the effect of also pivoting the foot section downward imtil 
it reaches the end position fee mshown in Figure 2. Finally, the patient can still position the 
back section 14 even more upright if desired. A more upright position during the rotating 
process is generally considered uncomfortable with raised feet. 

fO14»H0116] As follows from the description of the function operation , in the sitting or seat 
position, the length of its lower leg section 16 measured from the top edge of the mattress 12 
may not be longer than the length of the lower leg for an average sized person. Otherwise, the 
soles of the feet could not reach the floor. In the novel bed, because the bed 8 can be 
compacted so that it is very small, and also because the structural height of the components 
comprising the rotary hinge 9, the intermediate frame 10, and the reclining frame 1 1 is 
extremely small, there are still ca. 12 cm in the chair position by which the bottom frame 35 
can be raised. 

fW:30}Thus, in the bed position fre mshown in Figure 1, there remains sufficient space not 
only imder the side wall 5, but also under the base 8, so that care personnel can step 
sufficiently close to the bed 1. 

igJiillOllTLAs mentioned, the proportioning of the upper leg section 15 and the lower leg 
section 16 must be oriented to the human anatomy. For the normal reclining position, the 
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lower leg section 16 would be too short, which is why there is the foot section 17, which 
carries a separate mattress section. 

{0133JWith the aid of the nursing bed 1, patients can be moved from the reclining position 
into a sitting position perpendicular to the bed without exerting any of their own strength and 
without relying on the help of care personneL 

fOj^^fOllSl From this position, the patient can also be brought back into the reclining 
position, wherein the sequence of movements described above are performed in the reverse 
order. 

fM344[01191 Finally, the nursing bed 1 is also suitable as a standing aid. The patient first 
can be brought into a position corresponding to Figure 2. Then the patient leans forward from 
the bed and simultaneously activates the height adjustment of the base 8. Therefore, the 
patient's buttocks are raised, so that the patient exerts less force to reach a standing position. 
Such an aid is very helpful for patients with multiple sclerosis or weak muscles. Patients who 
would otherwise have to depend on outside help to leave the bed can do this with the aid of 
the nursing bed 1 at their own discretion without outside help at th e ir own discretion . 
fOjr3^f01201 In an enlarged, exploded view. Figure 1 1 shows a hinge 160, as it is used, e.g., 
between the longitudinal spar 19 and the longitudinal spar 22. As e«i-also show n bo seen in 
Figure 11, both longitudinal spars 19, 22 consist of a quadrilateral tube with an 
ea rapproximatelv 30 mm edge length. At the end, the longitudinal spar 22 is provided with a 
recess 161. The recess 161 extends one piece wide in the direction of the longitudinal 
direction of the spar 22 and one piece wide in the cross direction. The depth of the recess 161 
in the cross direction is smaller than that corresponding to the width of the longitudinal spar 
22. It produces an imaginary hinge bracket 162, whose length corresponds to the depth of the 
recess 161 in the longitudinal direction of the spar 22. This hinge bracket 162 is formed at the 
edges by connecting pieces, which reinforce the remaining sections 1 63 and 1 64 of the 
profiled tube wall. In this way, the bracket 162 generally obtains the shape of a U profile 
viewed in the r e gio n area of the hinge 160. In the middle of the bracket 162, there is a 
through-hole 165. 

fOt2^[01211 The adjacent end of the spar 19 is provided in the same way with a notch 166, 
wherein the notch 166 points toward the opposite side. A plastic disk 167 and 168 with 
cylindrical cross section and flat end surfaces sits in each of the recesses 161 and 166. The 
disk 168 is provided on only one of its end surfaces with two grooves 169 and 170, which 
hold the connecting pieces 163 and 164. In a corresponding way, the disk 167 contains in 
only one cndh as surface grooves 171, 172 in only one end for the corresponding connecting 
pieces of the spar 19. The diameter of the two disks 167 and 168 is dimensioned so that the 
brackets 162 do not project with their free ends past the outer peripheral surface of the disks 
167 and 168. 
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fM:27lf01221 The she¥> ^illustrated hinge 160 is assembled by placing the associated disk 
168 or 167 on each bracket 162. The reinforcing connecting pieces 164 and 163? which? 
incidentally, join integrally and continuously to the profiled tube , whic h that forms the spar 
19 or 22, are held as a whole in the grooves 169, 170 or 171, 172. A cylindrical borehole 173 
contained in each disk 167 and 178 is aligned with the relevant hole 165 in the bracket 162. A 
screw 1 74, which is secured on the other side with a nut (not shown), is inserted through 
these boreholes. The hinge 160 is biased without clearance by the screw 174. 
f0^3&t[01231 The disks 167 and 168 act, so to speak, as sliders and fillers to fill the open 
space within each bracket 162 and to form a sliding surface for the other disk 167, 168. 
Because the diameters of the disks are also greater than the thickness of the profiled tube for 
the spars 19 and 22, no cutting points are produced when the hinge 160 bends, because the 
two disks 167 and 168 contact each other with the same diameter. 

jOi3^[01241 The shown illustrated hinge 160 is in thea position to receive considerable 
compressive and tensile forces without additional means. Such considerable tensile forces 
occur, e.g., at the connection between the central part 13 and the back section 14. 
{Oi30} While a rotary hinge 9 is used in the embodiment firom the preceding figures, in which 
the supporting ring 48 forms a complete circle. Figure 12 shows a modification with a rotary 
hinge 9, whose supporting ring has a radius that essentially corresponds to the open width 
between the two longitudinal spars 42 and 43. 

tOtMlf01251 Alreadv explained components are provided with the same reference symbols 
in the embodiment #^ftof Figure 12 and are not explained again. 

fOt324[01261 In a top view. Figure 12 shows the top firame 34 with the two longitudinal 
spars 42 and 43, which are connected at both ends by means of the cross braces 44 and 45. 
The cross brace 46 is eliminated. The rotary hinge 9 has a supporting ring 48, which begins at 
the inner comer between the longitudinal spar 43 and the cross brace 44. ^The supporting 
ring 48 runs from there in a circular arc to the inner side of the longitudinal spar 42, and 
extends further by ea rapproximately 45 past the contact point with the longitudinal spar 42. 
Thus, the supporting ring 48 overall has a length corresponding to a centering angle of 
ear approximatelv 135°. 

[0133] The supporting ring 48 is connected in the rcgion area of the inner comers between the 
cross brace 44 and the longitudinal spar 43 at the inner side of the longitudinal spar 42, as 
well as by means of other braces 1 80, 1 8 1 , and 1 82, to the top fi-ame 34. 
iMMLLfillZLThe swiveling bolster 64 has only one of the two longitudinal spars? (e.g., the 
longitudinal spar 68?} fi-om which two connecting braces 183 and 184 converging in the 
direction toward the longitudinal spar 43 extend in the shape of a triangle. The connecting 
braces 183 and 184 end at a hub 185, to which they are rigidly connected. 
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tftl35lf01281 The hub 185 can rotate on a bearing block, which is located underneath the 
hub and which is attached at the inner side of the longitudinal spar 43. The rotational axis of 
the hub 185 corresponds to the center point of the supporting ring 48. 

fM36lf01291 As before, the axial pegs 79 and 81, on which the cylindrical support rollers 84 
are arrang e d so that thcv caii turn, are rotatablv supported arranged on the ends of the 
longitudinal spar 68. As before, the support rollers 84 engage between the legs 65 and 66 of 
the supporting ring 48, which also has the cross sectional profile according to "A" from 
Figure 5 in the embodiment from Figure 12 . 

[Q137] On the outer side of the longitudinal spar 68, the attachment flange 96 is provided with 
the attachment boreholes 145. Another attachment flange 186 is attached to the top side, 
which is facing the viewer, of the two triangular connecting braces 183 and 184. The 
attachment flange 1 84 lies in the same plane as the attachment flange 96 relative to the plane 
as defined by the supporting ring 48. 

fOj^81[01301 As before, the intermediate frame 10 is mounted on the two attachment 
flanges 96 and 186. 

[Q139]It can bo soon that for the use of th e intermediate frame 10, w When t tthe intennediate 
frame 10 is attached to a -the t op frame fremof Figure 12, kthe intermediate frame tums about 
an axis, which is directly adjacent to one of the two longitudinal spars. The advantage of this 
arrangement is that the reclining frame tums about a point that is very closely adjacent to the 
outer edge of the bed 1 . 

f©140}This configuration prevents the inside edge of the reclining frame 1 1 from moving too 
much in the direction of the head end of the bed 1 with the e dge on the inside during during 
turning. Hefe ^In this case, it must be taken into account that the construction can be changed 
without additional means from a left tuming variant into a right turning varian t without any 
additional components , as can be achieved in the example above by changing the rotary 
motor 97. 

fM4H[01311 Another advantage of the arrangement from Figure 12 is that beds can also be 
realized, whef ein which the width of the bed exceeds the commercially available 90 cm 
width. 

tOj742H01321 A nursing bed is provided that has a height adjustable base, in which a rotary 
hinge is attached in a substantially countersimk for the most par t arrangement . The rotary 
hinge connects the base to an intermediate frame on which the actual reclining frame is 
installed. In this way, a bed framework is obtained, which, after subtracting the height of 
support feet, has a very small structural height, so that in the lowest position, the top edge of 
the mattress from the floor corresponds to the length of the lower leg, while simultaneously 
there is still space do^^n to the floor undemeath the bEise. 
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Claimsi 

1 . Rotary bed with a base (8) that can be set on the floor, which has a head at a 
distance from the floor, and whose distance from the floor is adjustable; with a reclining 
frame (11) sized for receiving a mattress (12); with a rotary hinge (9) arranged at the head of 
the base (8), by means of which the reclining frame (1 1) is connected to the base (8), and 
with whose aid the reclining frame (1 1) can rotate relative to a vertical axis (148); wherein 
the rotary hinge (9) has a circular, annular supporting ring (48), which is closed in the 
circumferential direction and in which a swiveling bolster (64) is supported so that it can tum, 
which is connected to the base (8) only via the supporting ring (48) and without axial pegs 
and which supports the reclining frame (11). 

2. Rotary bed according to Claim 1, characterized in that the swiveling bolster (64) 
has two longitudinal spars (68, 69), which are connected to each other via two separated cross 
braces (71, ..74) located within the supporting ring (48). 

3. Rotary bed according to Claim 2, characterized in that each cross brace (71. ..74) is 
formed from two interconnected braces, each of which is rigidly and undetachably connected 
to an associated longitudinal spar (68, 69). 

4. Rotary bed according to Claim 3, characterized in that the two braces (71. ..74) are 
screwed together. 

5. Roteiry bed according to Claim 2, characterized in that the distance of the 
longitudinal spars (68, 69) from each other is adjustable. 

6. Rotary bed according to Claim 1, characterized in that the longitudinal spars (68, 
69) are provided at their ends with bearing means (79.. .83, 84), which interact with the 
supporting ring (48). 

7. Rotary bed according to Claim 6, characterized in that each bearing means (79.. .83, 
84) includes at least one axle (79... 74) connected to the longitudinal spar (68, 69) and a roller 
(84) that can tum on this axle, wherein the axles are aligned with the supporting ring (48) in 
the radial direction. 

8. Rotary bed according to Claim 6, characterized in that the bearing means (79. ..74, 
84) of the swiveling bolster (64) are arranged at the comers of a quadrilateral, preferably a 
square. 
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9. Rotary bed according to Claim 1, characterized in that the supporting ring (48) has 
a groove that is open on the inside and is continuous, preferably with a square cross section. 

10. Rotary bed with a base (8) that can be set on the floor, which has a head at a 
distance from the floor, and whose distance from the floor is adjustable in height; with a 
reclining frame (1 1) sized for receiving a mattress (12); with a rotary hinge (9) arranged at 
the head of the base (8), by means of which the reclining frame (1 1) is connected to the base 

(8) , and with whose aid the reclining frame (11) can rotate relative to a vertical axis (185); 
wherein the rotary hinge (9) has a circular arc shaped, curved supporting ring (48), by means 
of which a swiveling bolster (64) is supported so that it can rotate, such that the rotational 
axis is offset laterally relative to the longitudinal axis of the base (8). 

1 1 . Rotary bed according to Claim 10, characterized in that the swiveling bolster (64) 
is connected to the reclining frame (1 1). 

12. Rotary bed according to Claim 10, characterized in that the supporting ring (48) 
has a radius of curvature ( ), which is greater than half the width of the reclining frame (11). 

13. Rotary bed according to Claim 10, characterized in that the rotary hinge (9) also 
has a pair of axle means (1 85), which interact with a positive fit and whose geometric 
rotational axis coincides with the geometric axis of the supporting ring (48). 

14. Rotary bed according to Claim 10, characterized in that the first axle means (185) 
is provided on the swiveling bolster (64) and the second axle means is provided on the base 

(9) . 

15. Rotary bed according to Claim 10, characterized in that the supporting ring (48) 
contains a groove, which is open at the inside and in which the swiveling bolster (64) is 
guided. 

16. Rotary bed according to Claim 10, characterized in that the swiveling bolster (64) 
has at least one bearing element (79, 81, 84) that interacts with the supporting ring (48) at a 
radial distance from the axle means (185). 

17. Rotary bed according to Claim 10, characterized in that the swiveling bolster (64) 
has at least two separate bearing elements (79, 81, 84), which interact with the supporting 
ring (48), at a radial distance to the axle means (1 85). 
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18. Rotary bed according to Claim 10, characterized in that the supporting ring (48) 
extends over a circumferential angle of not less than 90°. 

19. Rotary bed with a base (8) that can be set on the floor, which has a head at a 
distance from the floor, and whose distance from the floor is adjustable; with a rotary hinge 
(9) arranged at the head of the base (8) and whose rotational axis is aligned vertically, 
with an intermediate frame (10), which includes two parallel intermediate frame spars (106, 
107), which are attached to the rotary hinge (9); and with a reclining frame (11) sized for 
receiving a mattress (12), whose width is greater than the distance of the intermediate frame 
spars (106, 107) from each other, and is divided into at least one central section (13), one 
back section (14), and one foot section (15, 16), wherein each section is bound laterally by 
two associated longitudinal spars (18, 19, 25, 27) that run parallel to each other, and the 
longitudinal spars (18, 19) of the central section (13) are connected exclusively to the 
intermediate frame (10). 

20. Rotary bed according to Claim 19, characterized in that each intermediate frame 
spar (106, 107) is provided with at least one extension arm (1 13... 1 16) projecting laterally for 
attaching to the corresponding longitudinal spar (18, 19). 

21. Rotary bed according to Claim 19, characterized in that the intermediate frame 
spars (106, 107) are each formed by a tubular profile. 

22. Rotary bed according to Claim 19, characterized in that the intermediate frame 
spars (106, 107) are connected to each other by at least two braces (109...1 12) at the height of 
the extension arms (1 13... 1 16). 

23. Rotary bed according to Claim 19, characterized in that the two or more braces 
(109... 1 12) lie in two parallel planes, which are separated in the vertical direction, relative to 
the position of use of the bed. 

24. Rotary bed according to Claim 19, characterized in that the two braces (109...1 12) 
are offset relative to each other in the longitudinal direction of the intermediate frame spars 
(106, 107). 

25. Rotary bed according to Claim 19, characterized in that there are at least two 
braces (109...1 12) in the top plane and at least two braces (109...1 12) in the bottom plane. 
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26. Rotary bed according to Claim 19, characterized in that the distance of the braces 
(109...1 12) between the intermediate frame spars (106, 107) at least approximately 
corresponds to the vertical height of the intemiediate frame spars (106, 107). 

27. Rotary bed according to Claim 19, characterized in that between the intermediate 
frame spars (106, 107), a shaft (1 18) is supported so that it can rotate, whose rotational axis 
runs at a right angle to the longitudinal extent of the intemiediate frame spars (106, 107) and 
to which at least one first lever (119, 120) is rigidly attached, wherein this lever is in active 
connection with the foot section (15, 16), as well as a second lever (129), which is coupled to 
a drive device (133). 

28. Rotary bed according to Claim 19, characterized in that the drive device (133) has 
a screw spindle drive (132), whose spindle (132) extends in the direction parallel to the 
longitudinal extent of the intemiediate frame spars (106, 107). 

29. Rotary bed according to Claim 19, characterized in that in the intermediate frame 
(10), a longitudinal guide (137, 138) is attached, in which a guide sled (138, 141) is guided, 
which acts as a kinematic connecting point between the screw spindle drive (132) and a 
connecting rod (131) that couples the sled (138, 141) to the second lever (129) of the foot 
shaft (11 8). 

30. Rotary bed according to Claim 19, characterized in that two separated and parallel 
first levers (1 19, 120) are attached to the foot shaft (118). 

31. Rotary bed according to Claim 19, characterized in that the first levers (119, 120) 
have free ends, which are set at a distance from the foot shaft (118) and to which carrier pegs 
(121) are attached, wherein each carrier peg (121) runs in a guide rail (31) connected to the 
foot section (15). 

32. Rotary bed according to Claim 19, characterized in that the two guide rails (31) 
run parallel to each other. 

33. Rotary bed according to Claim 19, characterized in that the two guide rails (31) 
run in a plane that encloses, with a plane defined by the foot section (15), an acute angle, 
which opens in the direction toward the head end of the bed (1). 
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34. Rotary bed according to Claim 19, characterized in that the back section (14) is 
supported so that it can pivot relative to the central section (13) with reference to an axis that 
extends at a right angle to the intermediate frame spars (106, 107). 

35. Rotary bed according to Claim 19, characterized in that the intermediate frame has 
a counter-support (146) for an adjustment drive (149) of the back section (14), wherein the 
attachment point of the counter-support (146) lies undemeath the axis, with reference to 
which the back section (14) can pivot relative to the central section (13). 

36. Rotary bed according to Claim 19, characterized in that the back section (13) is 
provided with a counter-support (152) for the adjustment drive (149) and in that the 
attachment point to the counter-support (152) of the back section (14) lies higher than the 
attachment point to the counter-support (146), which is attached to the intermediate frame 
(10). 

37. Rotary bed with a base (8) that can be set on the floor, which has a head at a 
distance from the floor, and whose distance from the floor is adjustable; with a rotary hinge 
(9) arranged at the head of the base (8) and whose rotational axis is aligned vertically; with a 
reclining frame (11) sized for receiving a mattress and divided into at least one central section 
(13), one back section (14), and one foot section (15, 16); with an intermediate frame (10), by 
means of which the reclining frame (10) is connected to the rotary hinge (9) and includes two 
parallel intermediate frame spars (106, 107) attached to the rotary hinge (9), and with a sled 
guide arrangement (137, 138, 139, 141) arranged between the intermediate frame spars (106, 
107), with a sled (139, 141), which is guided in this arrangement and to which a drive device 
(133) and a connecting rod (131) attach, which is kinematically coupled to the foot section 
(15, 16) of the reclining frame (1 1). 

38. Rotary bed according to Claim 37, characterized in that between the intermediate 
frame spars (106, 107) a shaft (1 18) is supported so that it can rotate, where the rotational 
axis runs at a right angle to the longitudinal extent of the intermediate frame spars and to 
which at least one first lever (1 19, 120) is rigidly attached, which lever is in active cormection 
with the foot section (15, 16), as well as a second lever (129), which is coupled with the drive 
device (133). 

39. Rotary bed according to Claim 37, characterized in that the drive device (133) has 
a screw spindle drive (132), whose spindle (132) extends in the direction parallel to the 
longitudinal extent of the intermediate frame spars (106, 107). 
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40. Rotary bed according to Claim 37, characterized in that in the intermediate frame 
(10) a longitudinal guide (137, 138) is attached within which a guide sled is guided, which 
acts as a kinematic connecting point between the screw spindle drive and a connecting rod 
that connects the sled (9) to the second lever (129) of the foot shaft (118). 

41. Rotary bed according to Claim 37, characterized in that two separated and parallel 
first levers (119, 120) are attached to the foot shaft (1 18). 

42. Rotary bed according to Claim 37, characterized in that the first levers (118, 120) 
have free ends, which are set at a distance from the foot shaft (118) and to which carrier pegs 
(121) are attached, wherein each carrier peg (121) mns in a guide rail (31), which is 
connected to the foot section (15, 16). 

43. Rotary bed according to Claim 37, characterized in that the two guide rails (31) 
extend parallel to each other. 

44. Rotary bed according to Claim 37, characterized in that the two guide rails (3 1) 
run in a plane that encloses, with a plane defined by the foot section (15, 16), an acute angle, 
which opens in the direction toward the head end of the bed (1). 

45. Rotary bed according to Claim 37, characterized in that the back section (14) is 
supported so that it can pivot relative to the central section (13) with reference to an axis, 
which extends at a right angle to the intermediate frame spars (106, 107). 

46. Rotary bed according to Claim 37, characterized in that the intermediate frame 
(10) has a counter-support (146) for an adjustment drive (149) of the back section (14), 
wherein the attachment point of the counter-support lies underneath the axis, with reference 
to which the back section (14) can pivot relative to the central section (10). 

47. Rotary bed according to Claim 37, characterized in that the back section (14) is 
provided with a coxmter-support (152) for the adjustment drive (149), and in that the 
attachment point to the counter-support of the back section (14) lies higher than the 
attachment point to the counter-support (146), which is attached to the intermediate frame 
(10). 
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48. Bed with a reclining frame (1 1), which is divided into at least one central section 
(13), one back section (14), and one foot section (15, 16), wherein each section includes two 
parallel longitudinal spars (18, 19); and with a hinge (160), which connects two abutting 
longitudinal spars (18, 22) of adjacent sections to each other; wherein each longitudinal spar 
(18, 22) is formed by a quadrilateral tube, which transitions integrally into a hinge bracket 
(162). 

49. Rotary bed according to Claim 48, characterized in that at least one circular disk 
shaped spacing element (167, 168) is arranged between the hinge brackets (162). 

50. Rotary bed according to Claim 48, characterized in that two spacing elements 
(167, 168) are present, each of which is connected without rotational play to the associated 
hinge bracket (162). 

51. Rotary bed according to Claim 48, characterized in that the hinge bracket (162) 
has a U shaped cross sectional profile, such that two parallel bars (163, 164) are produced, 
wherein the profiles of two hinge brackets (160) forming a hinge (160) are arranged such that 
the U profiles open toward each other. 

52. Rotary bed according to Claim 48, characterized in that the hinge bracket (162) 
transitions smoothly and without steps into the profile of the relevant longitudinal spar (18, 
19). 

53. Rotary bed according to Claim 48, characterized in that the longitudinal spar (18, 
22) is formed by a quadrilateral tube, and in that the hinge bracket (162) is formed by the 
remaining part for an end recess (165, 166) of the longitudinal spar (18, 22). 
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Abstract 

A nursing bed is provided that has a height adjustable base, in which a rotary hinge is 
attached ? in a substantially countersunk arrangemen t for the most port . The rotary hinge 
connects the base to an intermediate frame on which the actual reclining frame is installed. Li 
this way, a bed framework is obtained, which, after subtracting the height of support feet, has 
a very small structural height, so that in the lowest position, the distance from top edge of the 
mattress from the floor corresponds to the length of #iea lower leg, while simultaneously 
there is still space dowTi to the floor undemeath the base. 



